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Abstract: The purpose of this study was to investigate the intensity of SuperJump® workout
as a home-based activity for fulfilling physical activity recommendations during COVID-19
home-confinement. Seventeen (males: n = 10; females: n = 7) college students (age: 25.8 ± 2.7 years;
height: 1.7 ± 0.1 m; weight: 66.2 ± 12.1 kg) participated in the study. To assess the intensity of the
activity (30-min), heart rate (HR), expressed as percentages of age-predicted maximal HR (%HRmax),
and session ratings of perceived exertion (sRPE), collected on a CR10 scale, were used. %HRmax data
were categorically separated in five classes of intensity according to the American College of Sport
Science’s guidelines. Enjoyment was evaluated using the Physical Activity Enjoyment Scale (PACES).
Repeated measures ANOVA was used to evaluate differences (p < 0.05) in relation to gender and
exercise intensity. No gender difference emerged for %HRmax and sRPE. Significantly higher (p < 0.05)
%HRmax were found for the moderate intensity (47.1 ± 34.4%) with respect to very light (3.6 ± 6.9%),
light (14.5± 23.3%) and vigorous (34.6± 39.6%) and for the vigorous intensity with respect to very light;
no near maximal to maximal values were observed. Subjects perceived SuperJump® as moderate
(sRPE = 3.1 ± 1.2) while showing high levels of enjoyability (PACES = 86.6 ± 16.2%). SuperJump®
can be classified as moderate-to-vigorous activity, representing an effective alternative and enjoyable
home-based activity for preventing the effects of a sedentary lifestyle during home-confinement.
Keywords: home training; coronavirus; exercise; heart rate; mini-trampoline; rate of perceived
exertion
1. Introduction
On January 30th, the World Health Organization (WHO) declared the outbreak of the novel
coronavirus (COVID-19) disease to be a public health emergency of international concern [1]. Due to
the COVID-19 person-to-person transmission, isolation and strict quarantine were required as extensive
preventive measures to reduce its spreading. Those preventive measures involved the restriction
of several activities including sport, exercise, and physical activity (PA) [2,3], with a consequent
reduction in frequency and volume of all (vigorous, moderate, walking, and overall) PA intensity
levels [4,5]. Prolonged home confinement may also induce sedentary behaviors such as increases in
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sitting and screen time and unhealthy eating behaviors [4,5]. The combination of the reduction of
healthy behaviors and the increase of unhealthy ones may increase the risk of occurrence of chronic
health conditions, representing an even higher risk for the COVID-19 infection [6].
Regular exercise is necessary to prevent the detrimental effects of a sedentary lifestyle, such as
chronic health conditions and mental distress due to home-confinement [7]. Physical inactivity may
lead to a decrease up to 35–40% of the daily activity-induced energy expenditure [8] and to an increased
risk of developing viral infections [9]. Therefore, thanks to its potential beneficial physiological and
psychological factors [10,11], PA may represent a preventive therapy to potentially reduce a further
incidence of COVID-19. In fact, PA stimulates the Immunoglobulin-A, the antibody contained in
the secretion of the immune system’s mucosal with a defensive role against pathogens of the upper
respiratory tract, crucial during the current and future situations [12]. Furthermore, home-confinement
induced a change in the daily routine with an increase of anxiety states and a reduction of levels of
perception of basic psychological needs, such as satisfaction, in particular in young people [13], and PA
may be useful to cope with these stressful conditions.
As strategies to promote healthy lifestyles during home confinement are fundamental,
the American College of Sports Medicine (ACSM) recommended avoiding sedentary behaviors
by practicing regular PA of moderate intensity [14], as higher intensities may suppress the immune
function, especially in untrained people [15]. People are usually recommended to engage in at least
150 to 300 min per week [16,17]. During quarantine, a minimum amount equivalent to 30 min per
day has been considered necessary for counteracting the potential negative effects of sedentarism [8].
The positive outcomes in physiological and psychological parameters may induce improvements
of quality of life during home confinement, highlighting the sustainability of an home-based PA
intervention [18].
Home-based PA programs may also contribute to reducing the symptoms of depression and
anxiety [19]. For this reason, there has been a proliferation of livestream workouts accessible online
and/or via free mobile apps. Gyms and fitness instructors are offering inexpensive virtual fitness
classes and personal training sessions that can be safely and easily practiced at home [20]. Virtual
fitness classes might be provided via varying forms such as online group fitness classes, one-to-one
online personal training with a real personal trainer via chat or video, or virtual fitness practiced by
means of home-based equipment allowing the interaction with a live or recorded workout and online
communities in real time or after workouts [21,22]. In particular, virtual fitness apps may represent a
motivating tool for being engaged in PA with the advantage of being always accessible as workouts
may take place in any location [23].
Among the different forms of home-based activities, the mini-trampoline training has been
recommended for specific target populations, such as premenopausal [24] or overweight [25,26]
women, elderly [27], or for post-stroke survivors [28]. A recent study [29] showed that exercising on
a mini-trampoline provides benefits similar to running on a treadmill at the same intensity and that
it may lead to additional benefits related to the anaerobic system, such as improvements in muscle
mass and lactate tolerance. SuperJump®, an activity mixing aerobic and anaerobic exercises, is a new
fitness activity performed on mini trampoline. Within a workout, upper and lower muscle groups
are involved, facilitating the blood flow redistribution through different muscle groups, resulting in
significant improvements in cardiometabolic parameters, such as total body mass, body fat, and lipid
profile [25,26,30–32]. Therefore, in the context of the current world situation of forced home-staying,
it was hypothesized that SuperJump® may represent a valid alternative workout contributing to fulfil
daily PA recommendations. Thus, the aim of this study is to investigate the exercise intensity by means
of heart rate (HR), perceived exertion, and enjoyment of a SuperJump® workout.
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2. Materials and Methods
2.1. Participants and Study Design
Seventeen healthy recreationally active college students participated in the study. Descriptive
characteristics of participants are presented in Table 1.
Table 1. Descriptive characteristics of participants reported by gender. Values represent mean ±
standard deviation.
Men (n = 10) Women (n = 7)
Age (years) 27.1 ± 2.8 24 ± 0.8
Weight (kg) 72.4 ± 11.4 57.5 ± 6.8
Height (m) 1.7 ± 0.1 1.6 ± 0.0
BMI * (kg·m−2) 24.3 ± 2.7 22.6 ± 2.5
HRmax (beat·min−1) 189 ± 2 191 ± 0.6
* BMI: Body Mass Index; HRmax: Maximal heart rate.
The short version (7 items) of the Italian version of the International Physical Activity
Questionnaire [33] was used to determine the individual level of PA. Men declared to participate
in 8.3 ± 4.4 h·week–1 of vigorous and 6.1 ± 4.0 h·week–1 of moderate PA, whereas women in
6.0 ± 3.9 h·week–1 of vigorous and 4.2 ± 3.5 h·week–1 of moderate PA.
Testing procedures were fully explained to all participants and informed consent was provided
prior the beginning of the study. The study has been approved by the Institutional Review Board of
Department of Human Sciences, Society, and Health of the University of Cassino and Lazio Meridionale
(approval No.: 26898.2019.11.27; date: 4 December 2019) following the tenets of the Declaration
of Helsinki. Criteria for inclusion in the study were: No previous experience in SuperJump®,
any cardiovascular, respiratory, and/or metabolic disease or physical injury. To make sure that
participants rigorously followed the study’s protocol, the data collection was held in the Sport and
Exercise Physiology Laboratory (temperature: 24.4 ± 0.4 ◦C, humidity: 45.1 ± 2.9%) of University of
Cassino and Lazio Meridionale and supervised by experienced researchers (C.C., A.F., A.I., S.J.J.).
2.2. SuperJump® Training
SuperJump® training is an innovative training modality developed in 2009 by modifying an
elastic mini trampoline (CoalSport, Rome, Italy) with the following characteristics: Diameter 122 cm,
height 26 cm, weight 15 kg, 40 springs, 8 folding feet, and supports up to 150 kg (price around 100€).
Workouts are based on a jumping aerobics class recorded on a DVD and/or available online.
Eight SuperJump® workouts are available, differing in difficulties and intensities. In fact, varying
intensities and planes of motion while bouncing influences the physiological demands of the
activity [29,34]. The easiest workout is SuperJump® Original, being suitable for all untrained
and/or beginner users. It includes a warm-up with breathing and mobility exercises, a central
phase with jumping exercises alternating upper and lower limb movements, and a cool-down phase.
The peculiarity of dance-based aerobic workout is that it contributes to increase the positive well-being
of participants, thus representing an effective strategy for promoting PA and psychosocial health in
community-based programs [35].
2.3. Experimental Procedures
Anthropometric measures (body weight and height) were assessed with a scale (Seca, model 709,
Vogel & Halke, Hamburg, Germany) with integrated stadiometer (precision: 0.1 kg and 0.1 cm).
Since the participants included in the study were novice to SuperJump®, a familiarization session
was administered to ensure an adequate training with the workout and to gain confidence with the
elastic surface of the mini trampoline. For the experimental session, the video-workout was played
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on a computer screen, placed in front of the mini-trampoline, and participants were instructed to
follow the instructions given via DVD. The video-workout had a duration of 30 min. During the
workout, HR was registered (Polar H7 transmitter, Polar Electro, Kempele, Finland) every 1 s for the
entire duration of the workout. An example of HR during a workout in relation to gender is shown in
Figure 1.
Figure 1. Heart rate (HR) during a SuperJump® workout in a representative man and woman.
HR data were then expressed as percentages of individual theoretical maximal HR (208—0.7·age,
%HRmax) [36] and used for quantifying the intensity of the workout, according to the classes of intensity
proposed by the ACSM [17]. Additionally, ratings of perceived exertion (RPE) scale was administered
to evaluate the subjects’ perception of effort [37]. As it has been demonstrated that the RPE scales are
interchangeable [38,39], for the current study, the Category Ratio 10 scale modified by Foster [40] was
used to monitor exercise intensity. Before the beginning of each session standard instructions were
given and session-RPE (sRPE) [41] was collected 30 min following the end of the workout.
Participants were asked to rate the level of enjoyment of the activity by answering the Physical
Activity Enjoyment Scale (PACES) composed by 5-items on a 7-points Likert scale. The score of
each item was summated and the percentage of enjoyment (%PACES) was calculated, according to a
previous research [42].
2.4. Statistical Analysis
Shapiro-Wilk test was used to assess the normal distribution of the data. All data are reported as
means and standard deviations. Analysis of variance (ANOVA) for repeated measures was applied to
investigate differences in relation to gender and exercise intensity while one-way ANOVA was applied
to PACES%. When statistically significant results were found, post hoc analysis was applied using
Bonferroni correction. Statistical analysis was performed using Stata statistical software version 15.1
(StataCorp, College Station, USA) and the level of significance was set at 0.05.
3. Results
No difference emerged for gender for %HRmax. Regardless of gender, %HRmax revealed higher
(p < 0.05) frequency of occurrence for the moderate intensity (47.1 ± 34.4%) with respect to very light
(3.6 ± 6.9%), light (14.5 ± 23.3%), and vigorous (34.6 ± 39.6%) intensities. The %HRmax showed higher
(p < 0.05) frequency of occurrence for the vigorous intensity with respect to very light intensity. None of
the subjects experienced near maximal to maximal values (Figure 2).
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Figure 2. Heart rate responses during a SuperJump® workout in women and men. Abbreviations:
HRmax: Maximal heart rate. * significantly higher (p < 0.05) than other classes of intensity, # significantly
higher (p < 0.05) than very light intensity.
No difference emerged for gender for mean %HRmax data (Figure 3). The mean %HRmax data
for all participants were 72.8 ± 7.6 %HRmax.
Figure 3. Heart rate responses during a SuperJump® workout in women and men. Note: Dash
lines represent the classification of intensity according to the American College of Sports Medicine
guidelines [17].
No gender differences were shown for sRPE (3.1 ± 1.2) (Figure 4) and %PACES (86.6 ± 16.2).
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Figure 4. Session ratings of perceived exertion (sRPE) for SuperJump® in women and men. Note:
Dash lines represent the intensity classification.
4. Discussion
With the purpose of assessing an alternative and engaging home-based activity for preventing the
effects of a sedentary lifestyle induced by COVID-19 home-confinement, this study aimed to investigate
the exercise intensity and subjective responses of a SuperJump® workout. The main findings indicated
that: (a) SuperJump® can be classified as moderate-to-vigorous PA, contributing to fulfil the ACSM
recommendations; (b) no difference for gender was observed for %HRmax although, considering the
whole sample, in the moderate intensity category, it was significantly higher than the other classes
of intensity and in the vigorous intensity with respect to very light intensity; (c) subjects rated the
SuperJump® workout as moderate; and d) the activity was enjoyable. Thus, SuperJump® could be
considered a home-based PA that could contribute to support people’s engagement in moderate PA
during isolation for COVID-19. When considering %HRmax, SuperJump® could be classified [17] as a
moderate-to-vigorous intensity activity in both men and women. Present findings are in line with
Cugusi et al. [25] where the %HRmax measured during a 50-min workout on a mini-trampoline was
on average 72.2 ± 3.3%. Those findings suggest that home-based PA supported by video recorded
choreographies with specific instructions, such as during SuperJump® workouts, elicit cardiovascular
responses potentially useful to maintain adequate levels of PA, if regularly practiced for 3–5 days per
week following the ACSM’s recommendations.
According to sRPE values subjects rated the SuperJump® session as “moderate” [40], regardless
of gender. Even though no statistically significant difference for gender was found, men perceived
the activity as “moderate” based on the Category Ratio 10 scale, corresponding to 12 on the 6–20 RPE
scale [38] while women classified the SuperJump® session “easy” according to the Category Ratio
10 scale, corresponding to 10 on the 6–20 RPE scale [38]. The present results are lower from those
reported by Cugusi et al. [25] where participants rated the activity 13.2 ± 1.3 on a 6–20 RPE scale [37],
corresponding to 4 on the Category Ratio 10 scale classified as a “somewhat hard” perceived effort.
This difference could be related to the sample participating in the study [25] carried out on overweight
women untrained for at least one year and the duration of the workout (50 min), longer than the
present study.
Present findings showed that the intensity of the SuperJump®workout can be defined as moderate,
independently from subjective (sRPE) or objective (%HRmax) assessments. In the context of planning
home-based unsupervised workouts based on choreographies, near maximal to maximal intensities
should be avoided to decrease the risk of sudden adverse unpredictable events, such as musculoskeletal
injuries or cardiovascular complications [17]. As in the present study, none of the subjects experienced
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maximal values of both %HRmax and sRPE, SuperJump® may represent an activity for engaging
people in moderate unsupervised PA during COVID-19 home-confinement by contributing to meet
the minimum recommended amount of daily exercise [8].
The present study provides useful data regarding the intensity and the level of enjoyment of a
SuperJump® workout, which may be considered a home-based activity contributing to fulfilling the
recommended levels of PA levels during quarantine or self-isolation. However, some limitations should
be acknowledged. In this study, only young healthy college students were evaluated. A previous
study [24] demonstrated that jumping exercise may contribute to improve bone health in premenopausal
women by stimulating the bone’s response, in particular at the level of femoral neck and trochanter.
In particular, jumping on a mini-trampoline increase the rate of hip moment generation, resulting in
an improved dynamic stability contributing to prevent falls [27]. A balance improvement has been
observed also in post-stroke survivors, compared to a balance program without mini-trampoline [28].
Likewise, in overweight women, improvements were found for physical, functional, and psychosocial
status, in addition to a decrease of the pain’s interference of participants’ functioning [26]. Moreover,
mini-trampoline training also induces significant decrease in the lipid profile, rather than only in body
mass and body fat following bodyweight circuit training protocols [32]. Those results highlight the
numerous benefits induced by mini-trampoline training over a bodyweight training. Therefore, further
research should investigate the intensity of SuperJump® workout including participants of different
ages, including specific target participants such as patients with osteoporosis, elderly, post-stroke
survivors, or overweight people. Moreover, only the acute effects of SuperJump® Original have been
investigated. Thus, future research should be carried out to examine also chronic effects on different
parameters (i.e., cardiorespiratory fitness, muscular strength, or balance) as a consequence of a regular
practice of SuperJump® workouts, also with respect to adherence during unsupervised home-based
SuperJump® fitness program. However, a mini-trampoline fitness program [26] had a 95% adherence
rate with any adverse event, suggesting that it could potentially represent an engaging and sustainable
form of exercise. Finally, in the current study, only the cardiovascular response has been investigated;
hence, a more comprehensive evaluation program should be provided for assessing other potential
benefits induced by the regular practice of training on a mini trampoline.
5. Conclusions
In this COVID-19 context, virtual fitness classes are provided in different forms such as online
group fitness classes, one-to-one online personal training, or with live or recorded workouts using
home-based equipment. An example of a home-based activity is the activity SuperJump®, performed
on a mini trampoline. The present study demonstrated that SuperJump®workouts elicit cardiovascular
responses classified as moderate-to-vigorous PA, contributing to fulfil the ACSM recommendations,
representing a valid enjoyable home-based fitness activity to prevent sedentary lifestyle during
COVID-19 outbreak.
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